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NOVELTY - Crystallization method for reduced type coenzyme-QlO, 
involves adding high concentrated liquid phase containing reduced 

type 

coenzyme-QlO to poor solvent having less temperature than the 
coenzyme-QlO or solidification temperature of the liquid phase. 
USE - For use in foodstuffs, supplement, nutrient, drink, 

fodder, 

cosmetics and pharmaceuticals. 

ADVANTAGE - The method enables to obtain high quality reduced 
coenzyme-QlO efficiently and rapidly. 
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The 

temperature of the solvent is 40 degrees C or less. 

Preferred Content: The concentration of reduced coenzyme-QlO is 

50 

% or more in the liquid phase. 

Preferred Components: The high concentrated liquid phase of 

reduced 

type coenzyme-QlO is the oily substance. The solvent is 
hydrocarbons, 

ketones, alcohol, nitriles or water, preferably mixture of water 

and 

alcohol . 

Preferred Process: The crystallization is performed under 

forced 

flow of 0.01 kW/m3 as stirring power/unit volume. A seed crystal is 

to 

be added at the time of crystallization. The oxidized type 
coenzyme-QlO 

is dissolved in organic solvent and reduced in the presence of 
sulfurous acid and water. The organic solvent is distilled from the 
organic phase and concentrated to obtain oily substance of reduced 

type 
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coenzyme-QlO oily substance, which is crystallized by using poor 
organic solvents. The crystallization is performed in deoxidation 
temperature . 
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&, ME, MS^rti & fcfc*£*>tt 5 w t \c a v must 
d>*<fct>, ^FStt^fc J; 5111ft, BP*., * 

*i:L-a4, t»Rf4, mmu*. ^VVJ***, TA'J 

*L<i4iEm^T?ife5o 



[0 0 5 9] &(C, aSSHiSSftQwWftftftifeKov^ 

[0060] ^mcm^m^mmmmQ 10 ^ m*. 
mffimmQ 10 *jt«tt# < ^//*ra5£a«»* q 10 k# 

L-CfeSfflt?t«as, ±E©*j£T-fl#Lfcil5*eSa7C 

[0061] *»Hfc#v*-c, a7£Mtt»*Q 10 ©^ 

[0 0 6 2] a7cS«^Q 10 ©i«iR«ffiffit U-CI4, 
»fc»JR£*v!tt\»J, a7cSffi^Q 10 ©S«*s, 
(45 0 %£A±, 7 0 %£U:, t V fc>(t 9 0 %£1±© 
<>©■?*>*©##* U\ »5*-et>*<, a5ES!M» 

[0 0 6 3] fiTcSttHMKQtoOKtittffiffifKi^-t 

bsk«, - h y /hs, mmt&mm (- h y ^fB*» 

[0 0 6 4] UTI4, WCWRSixftv^ 

[00 6 5] ffilfil^flsfc* ^ LT(4, #S^$r 
ii*, ^Sc3~2 0, »*U<(4, ^St5~l 

[0 0 6 6] S.flctajtUTi4, Wttf, ^n/^^, 

s<>?y, 2 -^vf v, ^^-y-v, 2-p«^/w<v^ 

V, 2, 2 -V*?- 2, 3-^^^-/^^ 

ty, D'vdf-fey, ^/^v, 2 — y ^7i"^-y- 

V, S-y^W^dr-y-V, 2 X 3-^^^/W^i^^ V, 
2, 4-^?vl"<i'*y % *f-)\>*s9 n^df-y-V, 1 
-^Zfy-y, 2, 2, 3- hy 

y-^-v, 2, 2, 5- hy^^/w^^r-y-v, i-y 

[0 0 6 7] "f-C?t, K**5~8©«mUBWRK^b!K 
^^-■y-V, 2-^^/P^V^V, 2, 2 -v J p<5 L /V'^'^ 
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y y 2, 3-i?*3 L /v79>* v^y? > s 

9^, 2-^5vl"^iJ-:/, 3 -y ^vW^I^ 2, 
3-5?*f7W<:/*>\ 2, 4-i?* s fjl"<y9>) , 

sw^y, 2, 2, 3-H)^f^<^y % 
*?9^^ ^/i^n^f-y 

toft, ±IB^^yaf4IMk^&<oi5B«i**Wci*v^ 
[0 0 6 8] MMttitLtit ttHMfldftfc 
Wfctrtt, -oifv. h/w^^ 

o-^rv^V, m-^l/y, p-^i/UV, x^/V< 
v-tfv, ;*yv, y^uy, 7F7!J^ -?f-A*<> 

$L<te, hA^^ ^>l/y, o-^^ m-3r 

o-^VUy, m-^rv'l/y, p-^rS/UV, 

[0 0 6 9 J /NnyvftRfb**^ LTHt, 
tt*IBto1\ X, fifr. *fift*liflto1\ WlclHR£}i 

[0 0 7 0] A*«tLTtt, '^an^ 
^ ^nn*M, H»ftR** 1, 1-^bpx# 
>\ 1, i, i, i-^y^ Dn 

1, 1, 2-h!J7onx^^ l, l, l, 
2 -X hy^7 n n:x\^>\ 1, 1, 2, 2-tF7^d 

1, 1-^PPXfl/y, 1, 

Ml^npxf i/y, 7h7^pnxf i/^ l, 
1, 2, 3-h!)^PD7'P^ 
y x ^Dn^y, 1, 1, 1, 2-=rYy7>X>jru 

^9 >m*miz> r t &x*z £ e 

[0 0 7 1 ] #£L<ii, ^nn^y, 
A, wmk$t%. 1, 1, 2-^ 

^nnx^y, 1, l, 1, 
1, 2- Mi ^nnx^y, l, l-^aaxfi/ 
V, 1, 2-^nnxfi/y^ hy^anxfi/y, 



^ap^yfy, i, l, i, 2-7h77/^Dx^ 
y-CfeO, <fc9#£L<f3, ^nn^y, ^nn* 
;^A, 1, 2 — v*:7 n p:x^i^;x, ^ij^nnxfi/ 
^ ^nn^yfy, l, l, l, 2-7^7 7/^ 

x^yt'^o 

[oo7 2] imm^xT^mk lt», #fc»jps£ti 

ftv^s, flJxifi, T^p^yRx^f/K ftR^r 

>k ^r^^/i^w s ^ t z> 0 mc s mm 

7/HtLTIi, ^Rftl^SOTn^/W^AOO* 
77;^x77;K »*L<tt^*fti — 6©ry^ 
/i/:n;*7vK J: 9 ffi L< fU(9Mk l ^4 ©7 A'*^ 

[0 0 7 3] •fxiyfi^vm^y'^k LTfi, Wx.fi, 

R:/?vK tf ^ y^fvvSr^tf * r k 

[0 0 7 4] BRx^f^tUft flRfi, ftRy^ 
/K Si^f/K *R:/nfcVK ftK^y^nbVK ft 
R:/*7K l»>fy^ ftRs e c-^/K BR 
-O-^/K IR^fy^^ Bis e c-^S'VK 
Sg^p^^r^K HfflK<>'^/i4pS:*ff5^t^t? 
t*. #£L<ft, IMI^^ BR^/V, ft^^n 

tVK B»^y^otr/K SST'f/K BR-ry:/^ 

7K BRs e c-^/K BSK^/K BSW y^f 
^/K j$Rs e c -^^vvK BRv / ^n^3ri//V-e& 
•9, J:9»*L<tt, ftRyfvK BR^/K 
atf/K S^yy-p^/K BR^tvK WmAVl* 

[0 0 7 5] ^R^tv^ LTf*. fllx.fi, ^Ry^ 

R:/tVK Xm-fyttA', «3ec-^;K 
^^/i4JSr*W r S^i:^-ear5..»*L<f4, 
^/K ^R^^/k ^R^otT/K *R^^/K ^R-< 
yyf/K *R-0^-C*>9, *t#*L<f±, ^R 

[0 0 7 6] ^-r/uSc!: LTfl, #R««rNto 
T, X, Oft, 3F«dWBtor, «flc$ijps$^v^^, 

S3-2 0, «fl:«*»4-12, ivWR*»4- 

[0 0 7 7] AfrflJ,b LTfi, fljx.fi, v^/i^-t 1 
/K y^y^t e r t — y^-yUai— r/K i^^P fc>x- 

T/W, 7^y-/K 7x^b-/K 7 / f/^7xx 

x/i/, y h*5/h^3i^ ^^rf-y, 77y, 

2-y^y^V, 7h7tKP77^ 7h7tKP 
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l/>f\) xi— yl^^/i^—yvK in^u^y xi — ;W 
^/V*— ^U>^]) xr-yi^y y^y^zc-x 
/K xf i/y^y 3-y^;xf /i/x-r/K xf 

[0 0 7 8] #£L<te, v^^vVoi-tvK ^f;wt 
e r t -^f /ux- r/K ^at'/l/x^ tvK V 
^ntVw^— 77K y^f^jv*-— f/K ^^r^vx- 
7VK rxy-;K 7x^ h— yK ^yi^znxvvxi— 
7VK y*h=^>h/l^>\ v^3rU-V x 2-^f^77 

>^y ^— yu>>y ^yUxi— tvK xfi/y^!i3-;^ 
ji^^— r/K xfuy^y^-^f/i/x-r 
/K xf-i/y^y j-/^;^f/ux-r7K xf uy 
^yn-;^yxf;Vx-r;K^^ £«9#£L< 
te, v^^yWxi— 7VK ^f^t e r t --J^/V^—y- 
yK 7xy-/K 2Wf"9->\ fh7tKa77^ ^ 

f uy/y =3— yi^y y^yvoi— r/K xfi/y^y^ 
-;^;x^x^f/K^^ $fe«c#*b<tt. *J 
jx^yuxz.— -r/K ^f^t e r t -^^vi^— -r/K T 
= y-/i4J-C*>!y\ ftt>»*L<fi, ^f/Kert- 

[0 0 7 9] 7^a-;mt LTte, IMfc, 

^Sl~2 0, 2, iDfrttR** 

L<, X, ^tR»2-5<0 2ffliT^3-^dS»*L<, 

[0 0 8 0] l«©r/^-;^ LTtt:, ^ 

x^;-/k l-:/n/V-/K 
— yK 1 /K 2-:/*/— yK ^fv^^r 
t e r t -T^f/VT^^-zK 1-^V^y 
— yK 2— /K 3-^O^y— /K 2-^ 
/u- 1 -:/*/ — yK 4 y^v^vwryvxi— /k t e r 

/K 3 -y 2-;/^y — 
/K **^yf/U7^3^ — yK 2- 

y^-i-^v^y— /k 4-/?yu-2— *v*y 
*-yK 2 -^^vt'-l /K l-'V/*/ — 

;k 2 -^y^y-yK 3-^y^y— ;k i-*?* 

y— yK yK 2-^A'-l-^3rU-y 

-/K 1-/**V— /K 1-5**/— /K 1 -?^* 
y— yK l-Kv 5 */— /K 7!);i/7;V3-;K :/n/« 

/U^r/VT/Wxi— yK ^VS^/VTyV^— /K i/^o^^f-f- 

y-yK 1 -/^^n^if-y — yK 2-y?vKy 

^n^-tJ-y— yK 3-y^/U->^n^^r1^y-/K 4 
-/ 5vk>^ n-^MJ-y -/u»Sr*tf 5 r £ dS"C* 6 G 
[00 8 1) jff Kit x^/-/k l 

-:/n/V-/K 2-7 P n/NV-/K 1-:/*/— /K 
2-:/*/— yK ^y^y^T/W=J— /K tert-^ 

^vwvi'xi— /K l-"^*/— /K 2 -^>^y- 



/K 3-^v^y— yK 2 -y^/u- i yK 
>f y^vf-zur/ua— A\ t e r t-^yf^a- 
yK 3-^f^-2-^y- yK ^^yf-^7^3 
-yK l-^-^y— yK 2-/^- 1 -^v*/- 

yK 4-/^-2-^^^y— yK 2-3i^yl/-i- 
7$ J — yK S/^n^*y— yu-efc*), £9#*L< 
It, /K :c*y— yK 1 —/K 2- 

;/nyV— ;K l /K 2-^^y— yK -fy 

:/?7U7yV=» — yK t e r t -^fvKTA'Xi — yK 1 - 

^y*y— yK 2-^o^y— yK 3-^^^y— 
2-y ^vu- i yK ^y^yf/i/7^3- 

yK ter t-^yW/^-ZK 3 2- 
J— yK *^yf/u7^3- /V"C*>9» £<bKl# 

*u<^, /^y-/K i-^o/v- 

yK 2-^n^V-yK 1 A\ 2-:/*/ — 
yK ^y^y^T/^^— yi^, 

yK -Yy-O^yv-Tyi-n-yv-efeO. gfc»*U<fl. 
^*y— yw-e$?5 0 

[0 0 8 2] 2ffi(DTy^xi— yW£ LTI^, 1, 2-^^ 
y^t- yK 1, 2-P p n/<^i?*— yK 1, 3-^n 
y^v^— yv, 1, 2 - ^y^t- yK 1, 3-7^^ 
y^^-— yK 1, 4-^^^^— yK 2, 3-^^v 
^-yK l, 5 — s^y^A4Wtf5:W 
fl 1 *L<^ 1, 2-^^y^-yK 1, 2 
-^ay<y^t- /K 1, /wt?* 
*t»*L<tt. 1, 2-3i^v^-yi^-C*)5 0 
[0 0 8 3] 3ffiOTy^3— yi^t U-Ctt^y-ty V*fSr 

[0 0 8 4] ^bvatLTfl, ^(^^JPR^tLT, *9 

K**3-6<o^>©3fts^aFal^!:fflv^bi^-5 0 JM*c«tLT 

^^^r hK ^ y ^^/w*- h v%*mt % 

[008 5]xhy /Hit b-Ctt, *«tt«rHte 

2-20, »|:«*»2-12, <!r«y^tt^ma2-8 
[0 0 8 6] ftftwtum r-feh^hy 

/K ^Pb'txhy/K vn/xhy/K ^v-bV 
yK -f y^f-ncx h y yK ^^^/^-MJ/K /<UB- 
hyyi^, ^^nxihyyU', ^^f-vxihyy^, ^.y^ 
/U5/T=K, t^f/W^K, ?yf^>x h yyK 
Kt** ^xi h y yK Fyf^yxhy yK -<^^x* > 
x^hyyK ^r7nx h y yK ^PP7thxhy;K 
T'p^rt hx: h!J/K ^nny^pftxhy^ 
^-T'P^xihyyK / H^r^T-fe hxi h yyK ^TV 
K^y*f-yK v/Tyg^^^yK h/^MJ/K 
x^hyyK ^np/<yy'x h yyK ^n^y^/x h y 



-9- 



• * 



h!)A\ 7*n=MA', /ot hA-~ MJ/K pt^vv 

r-th^hy^K •j-p^A'T-fc h= hy/K - ho7x 
#-y-^*/w^= h y/K hy/w->^n^dr-y-^*/w^= 

[0 0 8 7] &$. L<li, T-tr h= h y /K 7*nUt= 

n=.f.y/p, /<wn^hy/K fryit^^vK ->r 

y/K /o^t=h!)/K ^nnhy/K -fV^fn 

= hy^-e$>y, ft*>#*L<t4, r-feh=hy^ffc 

So 

10 0 8 8] ^^{b-a^Si: trtt, 0Hx.f2\ = 

^ > N mj aif-zwr 5 t? y */vat $ h\ n 

-^f/W*W5K, N, N-^^f;^M7 5 
K, N, N-S^f'A'T* f-T$ K, N-^fvwfny 

[0 0 8 9] ftftfeMMte LTtt, «*.tf, i?*** 

[0 0 9 0] ISHSKISt LTtt, Rlt 

[0091] ±g^ji©*^-cfc. m5z.$m&mQ l0 <D 
-A*w . = h y Am (r* h y ##* l 

<< :n— tvM^ TA-=-/M8, trh>m, - h 

[0 0 9 2] iS5cS1t»^Q l0 ©«-S#«tS!i^*fi-5 

[0 0 9 3] L*»Lft*6, JBTESHlWSlfQioWttflft 



£ffl^3©i»s#*U/\, iO^*L<tt < T/W=-7U 

3. 

[0094] £6K±ffijg&©*;i»-et>, zvKfcjgtt 
R K*J «■ 5 iiSMtt^^ Q 10 <^ii5 SSifcffi * 
[0 0 9 5] i§7cS!»^Q 10 <Oii5S««S«f|C*#-r 

«t T7Wa-7HS/T7W=-^S, T>-u 

*os-g-»«t, =hy/n®/*» =hy;HS/T/wn- 

[0 0 9 6] *5IWCi3^rtt, il7cSffl^Q 10 roa 
a&ffifB£, 3t5cS!«g*i&Q 10 Xtt&iSftro@{tfi«EA 

*C±9ftft*©T^-»k:»£-C#ftv^. fflfi4 o 

6i±, »*L<fi*5)-10 , C6A±» <tt)»*L<tt*>)0 
[0 0 9 7] ^slftSr{Sii$*-5fe»(c, SbI^ 

[0 0 9 8] (fti, ft*fitrt©}a««©*#n:«to-ctt, 

[00 99] iiSiSSfttt. #SL ^SijaEttTlcHJS-r 

^0. 0 1kW/m 3 Pi±, JfSKUfiO. 1 kW 
/m 3 ^±, ±.y$?4L<l4jiSj0. 3 kW/m 3 £Jl±(7)^ 

CJ:9 4*.t>4xS#, ±ISMifi^^b^Wi^-f LtlK 
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[0100] ttA{b*»o)|MK«nSft:Oo±GKttttiR 

HMSB»HSfc9***»3!lD (AST) (10 0 

%*/«*ffl) WT-Cfet). #*L<tt, mfc*Hlfft:9 
^AcoiK) 5 0 %**5m*a (AST) (5 0%* 

/■SHI) E*T, «fc 0 » * L < (4, *{fcii*PII3fc 9 ±M<D 
S2 5%i«D («T) (2 5%t/Sf 

IB) fiTF-Cfc*. 

[0101] ttAflaKTWoMCM:. »fc«Rtt4<^ 
t\ gBtt^Sftlctfl-SilxSttttRQ!,,® 
fift&LT, ift5 0w/w%ElT, »*L<li^4 0w 
/w%U!T> i9»*b<l4^)3 0%^T-C*5. SS 
©TRtt, HHclKRSitftv^ 4fflt®RjR*»b, ii 
»lw/ w %ffo9, ^f*L-<(4^2w/w%-CS> 

5o 

[0 10 2] r©J:5KL-C#fe*taaBEaHil!*Q 10 
o«fA». »*t<tt, *<b£ft lOflEitffl* 

[0 10 3] ##9i<0-ig<D»fm* jffi»ig#H^T-C 

So jnft*#eB&tt, ®je, $ 

[0104] t 9 , X*ft««"COfeSJca U 

»fPtt<o«»T«^fc»7cai«»*Q 10 *i* 

[0 10 5] 

TEH PLC#Wfc J: 9****5, #b*tfcat7cS[*l» 

fc«rett4<, ramie, jl7n^ffi^Q 10 ^^t: 
9ffl**Q lo *0S*H:t>, *©±l»«**fci-*t>0> 

(HPLC##Nfe#) : SYMMETRY CI 

8 (Wa ter sS!) 250 mm 4. 6 mm 

(AS) , &KrtB ; C 2 H 5 OH : CH 3 OH = 4 : 3 
(v : v) , ^tUKfi ; 210nm > ; lml/m 
i n, a7cffl«B*Q 10 (0«»«FR| ; 9. lmin.l 



fbSttlMIQio^^tfW ; 1 3. 3m i n c 
[0 10 6] GHfcfll) 100gC0^{bMttP^Q lo 
(jffift9 9. 4%) $:2 5tf 1 000gO^y|: 

»»S*fc. S# <*#03S«i;*JO. 3kW/m 3 ) L 

stTcSJ^ ttwiit h y (*e^7 5% 

K±) lOOgClOOOml <B*£*n;iT*#£tf 
LfcftftAitTk 1 0 0 0 g r-^:/* y«* 6 L 

^#ffl^TT*2 < )C(7)ft7K*i-2^WT?g 

r©***«:WE5aL (*iBtttt«»TA#) , mm 

l-30mmHg) f^riia^ 
&&<0f£K*SA9 3 g £#fc (^^iR^9 3^%) . 

fi*Jtte9 9. 5/0. 5, aKcfflWUXQio^Mfttt 
9 9. 2%T*fcofc 0 

[0107] 2 ) 1 0 0 g <D^ft^»^Q 10 

(MS9 9. 4%) ^2 5tt*1 00 0g^fyK 

s# mwmmmtio. 3kw/ m 3 ) t 

SLh) 100gC1 0 0 0ml ©*tlDx.r»j||**fc 
*»JKSr, ft^KSaniU 2 5^, p H 4 - 6 -C»tcK 

Lfcftft^ifok 1 0 0 0 g -C^iJ-vttS: 6 [hItK* L 
*t*«r, a*#H*T-e**: »^/-^=l : 1 

(v : v) * (2t:) ic2«fim^rtrjBiT"r*ci»c± 
0, ai7cffl*l»*Q 10 Srttft{fc$*fco »e>*tfc3B*Sr 
^ff^iib («iittW[««>rfi#) , S«ftSrft3i^y 

«K©ia«tt2 < C) IT, W&mk (2 0-4 

Ot:, 1-3 OmmHg) -t%^t\C£>9^ &&<D%ui& 
j|$A9 3gSr#^ (tgW9 3W/o) o #&ttfcj* 
ArittSK 1 . 5 mmCOJKtt^* 9 . ilTC^MB^Q 10 / 
»fcaHI»*Q 1 o«>»*»ttt9 9- 3/0. 7, jItc^ 
M»^Q 10 ^>M J *«9 9. l%Tfeofc 0 
[0 10 8] (»|3) lOOOg^y-;^ 
IC, 100g©tMSiiQ lo M9 9. 4%) , 
6 0g<OL-77a;Hfy8, 3 0gOS8**thy 
^A^r*0x., 7 8 c CKTffi#L, 3l7cS^^fTofc 0 3 

^1 0 0 0 g tJRftUfc*! 0 00gS:JPx.fc P 2 5t 
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l o o o g-C6|pj*ifeu 7Mf£l&*Ufc„ z.<r>-^-f9 
y®m&4 8 tic Tig*® U SjcHMW^Qxo©*^ 

-/V=l : 1 (v : v) <p (2t) 2 ftBJjNfCfiST 

#|::fflWcftMS;©&gJ*2 < C) LT, Effiifc 
J* (20~40t, 1~3 OmmHg) -tZ>Zb\c£ 
9, 6fe<Dft*glgiiIi9 3 g£#fc (#glR$9 3*/W 

7cSffl»*Q 10 /^k:S!M*^Q 10 (0l:4Jtti9 9. 3 
/O. 7. 5SSl!*»*Q 10 ©«fttt9 9. 

[0109] mnmi) mnm2bmmz.\sxm?m 

TK&^XlSmW&U 5 0 < C©5i7cS«^Q lo ©7 

**BftTfcT «# (®&mm®jj o. 3k w/m 3 ) 

t) Lt> jgtE&tg (20~40U 1~3 0 

mmHg) -ti,Zt\CX>), ®3i<nfflm&&ftit 0 Z 

<D®m%nk 2 S t mmw 2 Tf#b*ifctt«is* 2 g 

5. 3/14. 7,^iShI^9 7. 3/2. 7T?fco 

[Olio] (gMf#j2) Sli:*t#M2 0 glz 
1 g<D&7ES4tl?*Q 10 Gt5Ea«MWQ 10 /«fl:Sl*l 



^Q l0 ©fifiJttt9 9. 6/0. 4) 2 5t;T-C 
@^Lfc„ 2 5<CT*2 4Bf|Htf>&#^ &*<D 

StcSM* i^Q 10 /^bStt^ig Q 10 «>aSJt *JI& U 
££££3? 1 

[0 111] 

[^1] 





R 


SfTP 

$ u a jfc/VA 
fh7t KP77^ 


99. 1/0. 9 
9 8. 7/1. 3 
9 8. 8/1. 2 
9 8. 9/1. 1 
9 8. 9/1. 1 
9 8. 6/1. 4 
98. 5/1. 5 
6 9. 2/3 0. 8 
3 1. 0/6 9. 0 
6 7. 3/3 2. 7 



[0112] m%m3) tt2K.7M-*wmi 0 0 g 

fcl g©S5cSffl&f*Q 10 GS5cS9i&tIitQ 10 /&fc§! 
*t#£Q 10 tf>fiSJttt9 9. 6/0. 4) Sr, 3 5<CT 
t?»»Lfc. 3 5 < C-C2 4^W©«^ «f 

<&»5cI9lti*ill Q 10 /KteS*&S** Q 10 <o fi*Jt SrSJ^ 
Lfcij$m-Sr3c 2 ic^-n 

[0 113] 

[*2] 





R 


mm*?* 


96. 7/3. 3 
96. 4/3. 6 
96. 0/4. 0 
4 6. 1/5 3. 9 



[0 114] 



/ 
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